BNL WS July 99

Collective effects in the CERN-PS

R.Cappi / CERN-PS

e The CPS : machine, beams, programmes, etc.

¢ [ ongitudinal instabilities
e Transverse instabilities

e Others : space charge, e-ions, ...

Thanks to : R.Garoby, E.Metral, G.Metral




The CPS

Machine : AG, comb. fct., R=100 m, E=1.4 =>26 GeV
cycle length=nx 1.2 s (n=1, 2, 3,..)
p, pbars, e+, e-, Pb™*
Ip=10°... 3 10" p/pulse, 200>T,>3ns
>26 different RF cav. from 3 to 200 MHz
h=28§, 16, ..., 84, 164, 240, 420
8 septa, 4 kickers, >60 p.u.’s, 4 ws’s, etc.

Many users in PPM :
SPS injector
HEP with SE
pbar prod. for AD
MD’s
(see present schedule)

Programmes:
LHC injector chain (in preparation)
SPS injector (HEP and v)
LE Physics (SE)
n TOF facility(in preparation)
LEv?
ISOLDE (for PSB only)

Almost all require high intensities (>10" p/p)...but <3 10’ I p/p
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Coupl. bunch Long. Instabilities
Nearby harmonic 10 (n=2 or 6)

Ip~310"p/p, &~2eVs/h, h=8
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Cured by a feedback nearby harm. 10 (f~ 5SMHz).
The signal is injected into the h=8 accel. RF cavities
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Voltage induced by the beam on one of the 40 MHz
cavities (the beam is practically destroyed)

correction by a feedback system

=>All cavities have their proper feedback and are
Short-Circuited when not in use.



LW instability on debunched beam (LHC):

Z/n~17 Q , measured by 1) quadr. freq. shift, 2) ¢- bunch lengthening and 3) transv. tune shift
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Transverse instabilities
h-t single bunch hor. inst. driven by Resistive Wall
impedance
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The condition for the onset of the instability is:
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Observation of h-t instabilities at 1.4 GeV/0.6s inj. flat top

Ip vs time 100ms/d






Increasing x-y coupling with Skew Quads the beam is stabilised:
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Stability criterion:

Stabilisation can also be achieved with octupoles



OTHERS

SPACE CHARGE

_3r, R N,
4C Tb(ﬁy )2 8:,y

N

AQ .,

As far as we stay | AQx,yI < 0.25 no evidence of
any transv. emittance blow-up along a 0.5s flat-
bottom at 1.4Gev (e.g. LHC ‘nominal’ beam)

e - ions instabilities

Collected 1ons (CO+) in the e” pot. well induce
coherent vertical instabilities as ‘hiccups’ on a

flat-top at 3.5 GeV at fp = (1-q) fp ~ 350 kHz

They can be cured with a simple transverse
feedback



Conclusion

e [ =3 10" p/p is at present operational.

e We have no requests for much higher intensities...
for the time being,
e but we have requests for high beam quality, e.g.:

v’ lowtransv. emittances for LHC (3um, I,~
10" p/p )

v’ short bunches for TOF (25ns, Ny~ 0.7 10"
p/b, kb=] or 4)

v low ripple for SE, etc.

e To preserve the present ~95% machine reliability
we want to keep beam losses at <5 10'" p/s.



